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OFFICE OF
: : | PREVENTION, PESTICIDES AND
MEMORANDUM "‘ TOXIC SUBSTANCES

SUBJECT: DICAMBA: Review of 'Mutagenicity Studies with the Dimethylamine (DMA),
Diglycolamine (DGA) and Isopropylamine (IPA) Salts of Dicamba.

FROM: Jess Rowland, M.S., Branch Senior Scientist A‘M 1€ < ey G < 2/9 3
Science Analysis Branch, Health Effects Division (7509C)

TO: Walter Waldrop / Jane Mitchell
Product Manager 71
Rereglstratlon Division (7508W)
THRU: Alberto Protzel Ph.D., Branch Senior Scientist Lﬂ E K{

- Toxicology Branch I, Health Effects Division (7509C)

DATA PACKAGE ‘
IDENTIFICATION: Submission: 473825 DP Bardcode: D207648
Dicamba-DMA . 020802 2958 43354332
Dicamba-DGA 128931 295F _ 43354333
Dicamba-IPA 128944 295G 43354334

ACTION REQUESTED: Review the in vivo micronucleus assays in mice with the DMA, DGA
and IPA salts of d1camba submitted by Sandoz Inc, to fulfill Subdivision F guideline requirements
§84-2. -

RESPONSE: Data Evaluation Records (DERs) for the three studies referenced above are
attached. The Executive Summaries are presented below. The DMA, DGA and IPA salts of
dicamba were shown to be non mutagenic in in vivo micronucleus assays in mice,.

These studies are classified as Acceptable/Guideline and satisfies the Subdmsmn F guxdehne
requirement (§84-2a,b) for in vitro mutagenicity assays.

{2y, - Recycled/Recyclabie
. Printed with Soy/Canola Ink on paper that
contains at least 50% recycled fiber
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L DIMETHYLAMINE Salt of Dicamba

CITATION: Pitman, D., and R. Young. (1994) Micronucleus cytogenetic assay in mice.
Microbiological Assoc:lates Inc., Rockville, MD. Laboratory Study Number TE236.122. 8/5/94.
MRID Np.- 43384332 b'rpu’chsn 4.

EXEQ!JTIVE SUMMARY: In an in vivo mouse bone marrow micronucleus assay (MRID No.
43354332), groups of five male and five female ICR mice received a single IP injection of 450, 900,
or 1,800 mg/kg of the DMA salt of dicamba (40.3% ai). Bone marrow cells were harvested at 24,
43, and 72 hours posttreatment and scored for micronucleated polychromatic erythrocytes (MPCEs).
Mortality occurred in 4/20 male and 3/20 female mice dosed at 1,800 mg/kg and in 1/15 males dosed
at 900 mg/kg. Lethargy was observed in male and female mice at all dose levels. The DMA salt of
- dicamba was not cytotoxic to the target cell. The positive control induced significant increases in
- MPCEs in both sexes. The DMA salt of dicamba was non-mutagenic. There was no significant
increase in the frequency of MPCEs in bone marrow after any treatment time. :

This study is classxﬁed as Acceptable/(}mdelme and satisfies the guxdehne requirement for in vivo
cytogenetic mutagenicity data ( §84~2)

. DIGLYCOLAMINE Sait of Dicamba  (MRID No. 43354333)

CITATION: Putman, D., and R. Young. (1994) Micronucleus cytogenetic assay in mice.
‘Microbiological Associates, Bethesda, MD. Laboratory Study Number TE237.122. 8/5/94. MRID
No0.43354333. Unpubhshed

EXECUTIVE SUMMARY: In an ir vivo mouse bone marrow micronucleus assay (MRID No.
43354333), groups of five ICR mice/sex received a single IP injection of 525, 1050, or 2100 mg/kg
of the DGA salt formulation of dicamba (39.7% ai). Bone marrow cells were harvested at 24, 48,
or 72 hours posttreatment and scored for micronucleated polychromatic erythrocytes (MPCEs).
Mortality occurred in 3/20 male and 1/20 female mice dosed at 2100 mg/kg. Lethargy was observed
in male and female mice at all dose levels. Cytotoxicity by the DGA salt formulation was observed
by a reduction in the ratio of PCEs to total erythrocytes in males dosed at 2100 mg/kg 48 and 72
hours following dosing. The positive control induced significant increases in MPCEs in both séxes.
The DGA salt of dicamba was non-mutagenic. There was no significant increase in the.
frequency of MPCKs in bone marrow after any treatment time.

This study is classified as Acceptable/Guideline and satisfies the guideline requirements for in vivo
cytogenetic mutagenicity data (§84-2).
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Iil. ISOPROPYLAMINE Salt of Dicamba

Q;ITATIQ Putman, D, and R. Young (1994) Micronucleus cytogenetic assay in mice.
chroblologtcal Assocmtes Bethesda, MD. Laboratory Study Number TE238.122. 8/5/94. MRID
9. 43384334 Unpublished

EXECUTIVE SUMMARY: In an /n vivo mouse bone marrow micronucteus assay (MRID No.
43354334), groups of five ICR mice/sex received a single IP injection of 500, 1000, or 2000 mg/kg
of the TPA salt formulation of dicamba (32.3% ai). Bone marrow cells were harvested at 24, 48, or
72 hours posttreatment and scored for micronucleated polychromatic erythrocytes (MPCEs).
Mortality occurred in 2/20 male and 0/20 female mice dosed at 2000 mg/kg. Lethargy was observed
in male and female mice at all dose levels. The IPA salt formulation of dicamba was not cytotoxic
to the target cell. The positive control induced significarit increases in MPCEs in both sexes. The
IPA salt of dicamba was non-mutagenic. There was no significant increase in the frequency
of MPCEs in bone marrow after any treatment time.

This study is classified as Acceptable/Guideline and satisfies the guideline requirements for in vivo
cytogenetic mutagenicity data (§84-2).
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DATA EVALUATION RECORD

DICAMBA AMINE SALTS

Stuay Type: 84-2; Micronucieus Assay in Mice (IPA 5ait) TR
Work Assignment No. 1-14C (MRID 43354334)
Prepared for -

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Pesticides Health Effects Group
Sciences Division
Dynamac Corporation
- 2275 Research Boulevard
Rockville, MD 20850-3268

Primary Reviewer: : _
Mary Menetrez, Ph.D. : Signature: %7 7742%4%_

Date: 9“// ‘7/7’4

Secondary Reviewer:

Steven Brecher, Ph.D. - Signature: % ﬂ)mf/fé;\_,

Date: Ll 5078 ,
~

Disclaimer

This Data Evaluation Record may have been altered by the Health Effects Division subsequent
to signing by Dynamac Corporatlon personnel.

Date: : H'f 510
Project Manager: _ _
William Spangler;, Ph.D. : Signature: fu,.,ée._w 7%-4(_»\
: Date: < / 2l5¢ 4 5/
- Quality Assurance: / i)
Reto Engler, Ph.D, Signature; K é b{ //4-{,; y ;(,,f
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DICAMBA AMINE SALTS ‘ ' Mieronucleus Assay (84-2)

&
EPA Reviewer: Jess Rowland, M.S Am&uﬁﬂ- /rof CH..
Branch Senior Scientist, Science Analysis Branch .

i

CIA Seaondary Reviewer Alberto Protzel, PD |

Branch Semor Sc1ent15t T0x1col()gy Branch I \JL\\X“'V&\ B\Ygtét ku\ ! f T

DATA EVALUATION RECORD

STUDY TYPE: /n vivo mammalian cytogenetics - micronucleus assay in mice

OPP Guideline Number: §84-2 |
' DP BARCODE: D207648 | SUBMISSION CODE: None

PC. QQDE: 128944, ' * TOX. CHEM NO.- 2’95G
TEST MATERIAL (PURITY): Isopropylamine (TPA) salt of d1camba (32.3% ai)

SYNONYMS: IPA salt of dicamba -

CITATION: Putman, D, and R. Young. (1994) Iyﬁcronucleus cytogenetic assay in mice.
Microbiological Associates, Bethesda, MD. Laboratory Study Number TE238.122.
8/5/94. MRID No. 43354334. Unpublished.

SPONSOR: Sandoz Agro, Inc., Des Plaines, IL.

EXECUTIVE SUMMARY: In an in vivo mouse bone marrow micronucleus assay (MRID No.
43354334), groups of five ICR mice/sex received a single IP injection of 500, 1000, or 2000 mg/kg
of the IPA salt formulation of dicamba (32.3% ai). Bone marrow cells were harvested at 24, 48, or
72 hours posttreatment and scored for micronucleated polychromatic erythrocytes (MPCEs).

Mortality occurred.in 2/20 male and 0/20 female mice dosed at 2000 mg/kg. Lethargy was observed

in male and female mice at all dose levels. The IPA salt formulation of dicamba was not cytotoxic
to the target cell. The positive control induced significant increases in MPCEs in both sexes. The
1PA salt of dicamba was non-mutagenic. There was no significant increase in the frequency
of MPCEs in bone marrow after any treatment time.

This study is classified as Acceptable/Guideline and satisfies the guideline requirements for in vivo
cytogenetic mutagenicity data (§84-2).

ED_005172C_00001766-00005



DICAMBA AMINE SALTS | _ Micronuclens Assay (84-2)
I. MATERIALS AND METHODS
A. MATERIALS

1. Test Material: IPA salt of dicamba
Description: Caramel-colored viscous liquid
Lot/Batch #: 5998 3
Purity: 32.3% ai
Stability of compound: Not reported
CAS #: 55871-02-8
Structure:

Oy O [NH,CH(CH,) 1"

cl OCH,

Cl

Solvent used: Deionized distilled water
Other comments: The test material was stored at room temperature and protected
from light.

2. Control Materials
Vehicle/Final volume/Route of administration: Deionized distilled water, 10
mL/kg, IP injection :
Positive/Final dose/Route of administration:  Cyclophosphamide (CP) in
deionized distilled water; 40 mg/kg

3. Test compound administration .
Volume of test substance administered: 10 mL/kg
Route of administration: IP injection
Dose levels used: _ -
- Pilot Study: 1, 10, 100, 1000, S000 mg/kg
| Toxicity Study: 1400, 2000, 2700, 3800 mg/kg
e Micronucleus Assay: 500, 1000, 2000 mg/kg

Rationale for dose selection: The high dose of 2000 mg/kg was approx1mate1y
80% of the LDy, determined from the toxicity study

ED_005172C_00001766-00006
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DICAMBA AMINE SALTS _ Micropucleus Assay (84-2)

4, Test amimals
a. Spec1es Mouse (Stram ICR)
Age 6-8 weeks .
Weight:Pilot Study, male 25.1-35.2 g, female 22,2256 g

Toxmty Study, male 29.5-34.9 g, female 22.6-25.6 g,
Micronucleus Assay, male 29.5-36.6 g, female 25.5-32.0 g
Source: Harlan Sprague Dawley, Inc., Frederick, MD.,
b. No. animals used per dose:

Pilot Study: 5/sex at 5,000 mg/kg, and 2 males/dose at 1, 10, 100,
1,000 mg/kg

Toxicity Study: 5/sex/dose

Micronucleus Assay: 15/sex/dose, plus 5/sex as replacement animals at
the high dose. An additional 5/sex received the positive control
substance.

¢. Properly maintained? Yes -
B. TEST PERFORMANCE

1. Treatment and Sampling Time
a. Test compound and vehicle control
Dosing: Once
Sampling: 24, 48, and 72 hours after dosmg

b. Positive control:
Dosing: Once
Sampling: 24, 48, and 72 hours after dosing

2. Tissues and Cells Examined

Bone marrow was the only tissue examined.
No. of polychromatic erythrocytes (PCEs) examined per animal: 1 000
No. of normochromatic erythrocytes (NCE; more mature RBCs) examined per
~animal: 1,000 erythrocytes were counted and the proportion of PCEs to
total erythrocytes was calculated. .

3. Details of slide preparation ' :
At 24, 48, and 72 hours after dosing, animals from each dose group were
sacrificed by CO, asphyxiation. Marrow was aspirated from the femur and mixed
with fetal bovine serum. After centrifugation and resuspension, cells were spread
on slides, fixed in methanol, stained with May—Gfunwald—Giemsa,‘ and
permanently mounted. Slides were coded prior to scoring.

ED_005172C_00001766-00007



DICAMBA AMINE SALTS ‘ Micronucleus Assay (84-2)

4. Statistical methods
. The incidence of MPCEs per 1,000 PCEs was determmed for each animal and
treatment group. Statistical significance (p < 0.05) of the incidence of MPCEs
Cwas det C“Mi'i"’""u 1181 ng 4‘1.4,;7&:3}3&”"’",{)«:#&“ a1 IASS,

H

5. Evaluation Criteria
: The test was considered valid if the number of MPCEs in the neganve (vehicle)

control did not exceed 5/1,000 PCEs and if the incidence of MPCEs in the
positive control s1gmﬁcanﬂy increased with respect to the negative control (p
=<0.05). :

A positive response was a dose-responsive .increase: in the MPCEs with one or
more dose levels statistically elevated relative to the vehicle control (p <0.05,
Kastenbaum-Bowman tables).

C. COMPILIANCE: Signed and dated GLP, Quahty Assurance, and Data Conﬁdennahty.'
statements were provided.

H. REPORTED RESULTS

A. Solubility/Analytical Determinations

The test material was soluble in water. Dosing solutions were prepared on the days of
testing and samples were analyzed by HPLC to confirm the nominal concentratlons The
dosing solutions were 96.6-106% of the nominal concentrations.

B. Pilot study

In a pilot study, five mice/sex were administered the IPA salt formulation of dicamba by
IP injection at 5000 mg/kg and to two male mice each at 1, 10, 100, or 1000 mg/kg.

Mortality occurred in 5/5 males and 5/5 females dosed at 5000 mg/kg _Within 1 hour
of dosing, lethargy was observed in mice dosed at 1000 mg/kg. The mice dosed at 1000
mg/kg appeared normal within 48 hours of dosing and other animals dosed at =100
mg/kg appeared normal throughout the observation period.

C. Toxicity Study

Groups of five mice/sex were dosed with the IPA salt formulation of dicamba by IP -
injection at 1400, 2000, 2700, or 3800 mg/kg. Body weight and mortality data for the
toxicity study are presented in Appendix 1 (Table 1; study report page 14) included in
this DER. Mortality occurred within 3 days in all animals dosed at 3800 mg/kg, in
3/5 males and 2/5 females dosed at 2700 mg/kg, and in 1/5 males dosed at 2000 mg/kg.

ED_005172C_00001766-00008
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DICAMBA AMINE SALTS . Micronucleus Assay (84-2)

There were no deaths in animals dosed at 1400 mg/kg or females dosed at 2000 mg/kg.
Clinical signs, first noted on the day of dose administration, included lethargy. LDy,
was caieulated by probit analysis to be approximatel ly 2481 mg/kg " Based on these

LUl .) 4 i cn ubSkr GI :;{ \} ?i.‘.h ;(D \dx)}_uu‘ﬁf’i.ﬁm_f :'2(- Qi’ I. e “"“ka)f_i} Was \./11(.13\,1 ;af e
mlcronucleus assay

- D. Mlcrgngglgga Assay
Separate studies were performed for male and female mice.

1. Animal observations Mortality was observed in 2/20 male and 0/20 female mice .
dosed at 2000 mg/kg. Lethargy was observed in male and female mice at all
dose levels.

2. M1grgnuc1eus assay: The results of the bone marrow nucronucleus assay are presented
in Appendix 2 (Table 2; study report page 15) included in this DER. The IPA
salt formulation of dicamba was neither cytotoxic to the target organ nor caused
a statistically significant increase in MPCEs, compared to vehicle controls, in
bone marrow cells collected from male or female mice 24, 48, or 72 hours after
dosing at 500, 1000, or 2000 mg/kg. The positive control (40 mg/kg
cyclophosphamide) induced significant (p <0.05) increases in MPCEs in both
SEXES.

The study authors concluded that the IPA salt formulation of dlcamba was
‘negative in this in vivo mouse micronucleus assay. ‘

HI. DISCUSSION/CONCLUSIONS
A, Investigator’s Conclusion

The study authors concluded that the IPA salt formulation of dicamba did ot induce a
significant increase in the incidence of micronucleated polychromatic erythrocytes in
mouse bone marrow, and was negative in the micronucleus test using male and female
ICR mice. :

B.  Reviewer’s Discussion

The reviewer agrees with the study authors that the IPA salt formulation of dicamba was
not cIaStogenjc or aneugenic in this in vive assay when tested to a dose level of 2000
mg/kg. The sensitivity of this test to detect genotoxic response was demonstrated by the
significant (p =<0.05) increase in MPCEs induced by the positive control (40 mg/kg CP).
We conclude that the IPA salt of dicamba was adequately tested and found non-genotox1c
in this in vivo micronucleus assay.

Iv. STUDY DEFICIENCIES
- None. '

ED_005172C_00001766-00009
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TABLE 1

TOXICLTY STUDY WITH IPA SALT OF DICAMBA IH ICR MICE
BODY WEIGHT AND MORTALITY DATA

GROUP MEAR BODY WEIGHTS {gms) % CHAHGE'
TREATMENT SEX  PRETREATHENT DAY 1 DAY 3 DAY i DAY 3 MORTALITY®
IPA Salt of Dicamba
1400 ma/kg H 31.2 30.9 32.0 ~1.0% 2.6% 075
' 2 1.8 t 1.6 t 1.8
F 23.1 23.0 2.2 -0.4% 4.8% VA
+ 1.6 x 1.0 % 1.._3‘
2000 mg/kg N 28.8 30.0 32.6 4.2 13.2% 175
t 2.6 t 2.7 + 1.9
F 22.9 22.6 23.1 -1.3% 0.9% 07/5%
+ 1.0 : 1.4 + 1.8 }
2700 mg/kg M .7 30.9 31.9 ~2.5% 0.6% 375
t 2.9 ¢ 2.8 t 2.8 . .
F 23.8 £3.3 23.5 -2.1% =1.3% 275
¢ 1.2 z 1.3 t 1.9
3800 mg/kg H 32.0 HA HA HA ~ RA §575
. ) t 1.4 .
F ‘24,1 HA NA HA HA ‘ 575
¢ 0.9 ' '

% Change = {Post-treatment ue:ght + Pretreatment weighg) x 100

Pretreatment we:gh: )
*reported as number of animals dead 3 days after dose administration/totsl number tested.

A = %o data due.to mortality.

MA Study No. TE238.122 4 E\JIS%%%?AQ'IE%G;&@L
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TABLEZ - .

SUMMARY OF BONE MARROW MICRONUCLEUS STUDY WITH IPA SALT OF DICAMBA IH ICR MICE

WICRONUCLEATED POLYCHROMATIC ERYTHROCYTES

TIME  NUMBER OF  PCE/TOTAL NUMBER PER 1000 PCE’S NUMBER PER
TREATMENT  'SEX  (HR) MICE ERTTHROCYTES (MEAN ¢ 5.D.) PCE’S SCORED'
Water :
10 ml/kg M 2% 5 0.64 0.8¢ 1.79 4 7 S000
48 ‘5 0.57 1.2 ¢ 0.8 6 7 5000
72 5 0.61 0.0+ 0.00 0 7 5000
F 2% 5 . 0.57 0.4 & 0.55 2 7 5000
48 5 0.64 0.6 2 0.89 3 /7 5000
72 5 0.48 0.0 ¢ 0.00 0 7 5000
IPA Salt of Dicanba .
500 mg/kg M 24 5 0.49 0.4t 0.55 2 7 5000
.48 5 0.57 0.4 ¢ 0.55 2 7 5000
72 5 0.59 0.4 ¢t 0.55 2 7 5000
F 2% 5 0.56 0.6 ¢ 1.34 3 7 5000
48 5 0.83 0.8 ¢ 1.30 4 7 5000
72 5 ' 0.57 0.2t 0.45 1 7 5000
1000 mg/kg = M 24 5 0.68 .22 1.0 & 7 5000
: 48 5 0.48 0.4 ¢ 0.89 2 / 5000
72 5 0.57 0.6+ 0.55 3 / 5000
F 26 5 0.54 0.8 1.30 4 7 5000
48 5 0.67 0.4t 0.89 7 5000
72 5 0.59 0.2 ¢ 0.45 1 7 5000
2000 mg/kg M 2% 5 0.60 0.4 ¢ 0.55. 2 7 5000
48 5 0.58 0.6 ¢+ 0.89 2 7 5000
72 5 0.65 0.6 0.89 3 /7 5000
F 24 5 0.50 0.6 ¢ 0.89 3 7 5000
48 5 0.64 0.4 ¢t 0.8 2 7 5000
72 5 0.62 6.0t 0.00 0 / 5000
CPI
40'mg/kg M 2 5 0.41 9.4t 6.91 - 47 7 5000
F % 5 0.56 6.8 ¢ 5.26 84 / 5000
'* pe0.05 (Kastenbaum-Bowman Tables)
. . - -
MA Study No. TE238.122 15 wy MICROBIOLOGICAL

ASSOCIATES, INC.

ED_005172C_00001766-00013
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DICAMBA AMINE SALTS . ' Micronucleus Assay {84-2)
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&
EPA Reviewer: Jess Rowland, M.S A‘" Resfcr. Ha /A%
Branch Senior Scientist, Science Ana.lys1s Branch
. "‘ A N

/-\“ ! fm\j_ : ! i

DATA EVALUATION RECORD

STUDY TYPE: /n vivo mammalian cytogenetics - micronucleus assay in mice
OPP Guideling Number: §84-2
DP BARCODE: D207648 : - SUBMISSION CODE: S473825

P.C. CODE: 029802 _ ' : TOX. CHEM. NQ.: 2958

TEST MATERIAL (PURITY): Dimethylamine (DMA) salt of Dicamba (40.3% ai)
SYNONYMS: DMA salt of dicamba, Banvel

CITATION: Putman, D., and R. Young. (1994) Micronucleus cytogenetic assay in mice.
Microblologlcal Associates, Inc., Rockville, MD. Laboratory Study Number
TE236 122. 8/5/94. MRID 43354332 Unpubhshed

SPONSOR: Sandoz Agro Inc Des Plaines, [L

EXECUTIVE SUMMARY: In an in vivo mouse bone marrow micronucleus assay (MRID No.
43354332), groups of five male and five female ICR mice received a single TP injection of 450, 900,
. or 1,800 mg/kg of the DMA salt of dicamba (40.3% ai). Bone marrow cells were harvested at 24,
48, and 72 hours posttreatment and scored for micronucleated polychromatic erythrocytes (MPCEs).

Mortality occurred i 4/20 male and 3/20 female mice dosed at 1,800 mg/kg and in 1/15 males dosed
at 900 mg/kg. Lethargy was observed in male and female mice at all dose levels. The DMA salt of
dicamba was not cytotoxic to the target cell. The positive control induced significant increases in
MPCEs in both sexes. The DMA salt of dicamba was non-mutagenic. There was no significant
increase in the frequency of MPCEs in bone marrow after any treatment time, |

This study is classified as Acceptable/Guideline and sa‘usﬁes the guideline requirement for in vivo
cytogenetic mutagenicity data (§84-2).

ED_005172C_00001766-00014



DICAMBA AMINE SALTS . Micronucleus Assay (84-2)

1. MATERIALS AND METHODS

A. MATERIALS

1. Test Material: DMA salt of dicamba
Description: Caramel-colored viscous liquid
Lot/Batch #: 5998 5
Purity: 40.3% ai
Stability of compound: Not reported
CAS #: 2300-66-5
Structure:

. o“{NHz(CH3)2]7'

cl QCH
2 3

l
Z el

Solvent used: Deionized distilled water -
Other comments: The test material was stored at room temperature, protected
from light.

2. Control Matenglg | '
Vehicle/Final volume/Route of administration: Deionized, distilled water, 10
mL/kg
Positive/Final dose(s)/Route of administration: Cyclophosphamide in sterile
deionized distilled water; 40 mg/kg

3. Test comgound gdmlmstratlon /
Volume of test substance administered: 10 mL/kg

Route of administration: IP 1n3ect10n

Dose levels used:
Pilot Study: 1, 10, 100, 1,000, 5,000 mg/kg
Toxicity Study: 1,400, 2,000, 2,700, 3,800 mg/kg
Micronucleus Assay: 450, 900, 1,800 mg/kg

Rationale for dose selection: The high dose of 1,800 mg/kg was
approximately 80% of the LDyy, determined in the toxicity study. -

ED_005172C_00001766-00015
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-DICAMBA ‘AMINE SALTS ‘ ‘Micronucleus Assay (84-2)

4. Test animals
: a. Species: Mouse (Strain ICR)
Age 6-8 weeks _
CWaighe Pilog Study. male 28,1337 g, female 22.2-25.5 g; Toxiciy

Study: male 30.7-34.8 g, female 21.9-26.4 g; Micronucleus Assay:
male 29.5-36.6 g, female 25.5-32.0g - -
Source: Harlan Sprague Dawley, Inc., Frederick, MD

b. No. animals used per dose:
. Pilot Study: 5/sex at 5, 000 mg/kg, 2 males each for the 1,000, 100, 10,
and 1 mg/kg doses
Toxicity Study: 5/sex
Micronucleus Assay: 15/sex/dose, plus 5/sex as replacement animals at
the high dose; 5/sex were used for positive controls,

¢. Properly maintained? Yes

B. TEST PERFORMANCE

1. Treatment and Sampling Times

a. Test compound and vehicle control
Dosing: Once
Sampling: 24, 48, and 72 hours after dosing

b. Positive control:
Dosing: Once
Sampling: 24 hours after dosing

Tissues an 1is Ex
Bone marrow was the only tissue examined. '
No. of polychromatic erythrocytes (PCEs) examined per ammal 1,000
No. of normochromatic erythrocytes (NCE; more maturé RBCs) examined per
1,000 PCEs animal; 1,000 erythrocytes were counted and the proportion
of PCE:s to total erythrocytes was calculated.

3. Details of slide preparation - -
At 24, 48, and 72 hours after dosing, animals from each dose group were
sacnﬁced by CO, asphyxiation. Marrow was aspirated from the femur and mixed
suspended in fetal bovine serum. After centrifugation and re-suspension, cells
were spread on slides, fixed in methanol, stained with May-Grunwald-Giemsa and
permanently mounted. Slides were coded prior o scoring.

ED_005172C_00001766-00016



DICAMBA AMINE SALTS - Micronucleus Assay (84-2)

4. Statistical methods
The incidence of MPCEs per 1,000 PCEs was determined for each animal and
treatment group. Statistical significance (p <0.05) of the incidence of MPCEs

o ; e ke ..  F PR
Was geletmined using Kastenbaum-Bowman oles.

5. Evaluation Criterig
The test was considered valid 1f the number of m1cronucleated PCEs in the
‘negative (vehicle) control did not exceed 5/1,000 PCEs and if the incidence of
micronucleated PCEs in the positive control significantly increased with respect
to the negative control (p <0.05).

A positive response was a dose-responsive increase in the micronucleated PCEs
with one or more dose levels statistically elevated relative to the vehicle control
(p <0.05, Kastenbaum-Bowman tables). A significant increase in one treatment
group at one sacrifice time with no evidence of a dose response would be .
considered suspect, and the assay would be repeated.

C. COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Conﬁdentlahty
statements were prowded

HI. REPORTED RESULTS

A. Solubility/Analytical Determinations

The test material was soluble in water. The dosing solutions were prepared on the days
of testing and samples from the micronucleus test were analyzed by HPLC to confirm
the nominal concentrations. The dosing solutions were 91-101% of the nominal
concentrations. ' : o

B. Pilot study

In a pilot study, five male and five female mice were administered -the DMA salt of
dicamba by IP injection at 5,000 mg/kg, and two males each were dosed with 1000, 100,
10, and-1 mg/kg. Mortality occurred in all animals within 2 hours following dose
administration at 5,000 mg/kg. Within 2 hours of lower doses, prostration was observed
in male mice dosed at 1,000 mg/kg and lethargy was observed in male mice dosed at 100
mg/kg. The animals dosed at <1,000 mg/kg appeared normal 24 hours after dose
administration and throughout the observatlon penod
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DICAMBA AMINE SALTS o L Micronucleus Assay (84-2)
C. Toxicity Study
Groups of five male and five female mice were dosed with the DMA salt of dicamba by
IP injection ar 1400, 2,080, 2700, or 3,800 mgrkg. Mortalny and body weight dam

for the toxicity study are presented in Appendix 1 (Table 1; study report page 14)
included in this DER. Mortality occurred within 3 days in all animals dosed at 3,800
mg/kg, all males and 4/5 females dosed at 2,700 mg/kg, and in 2/5 females at
2,000 mg/kg. There were no deaths in animals dosed at 1,400 mg/kg. Clinical signs,
first noted on the day of administration, included lethargy. LDy, was calculated by
probit analysis to be 2,263 mg/kg. Based on these results, a high dose of 1,800 mg/kg
{(~80% of the LDy,,;) was chosen for the micronucleus assay.

D. Micronucleus Agg_a,y

1. Animal observations: Mortality was observed in 4/20 male and 3/20 female mice
dosed at 1,800 mg/kg and in 1/15 males dosed at 900 mg/kg. Due to mortality
in male mice treated at 900 mg/kg, only four males were available for analysis
at the 24-hour sacrifice. Lethargy was observed in male and female mice at all
dose levels. . :

2. Micronucleus assay: The results of the bone marrow micronucleus study. are presented
in Appendix 2 (Table 2; study report page 15) included in this DER. The DMA
-galt of dicamba was neither cytotoxic to the target organ nor caused a significant
. increase in micronucleated PCEs, compared with vehicle controls, in bone
marrow cells collected from male or female mice 24, 48, or 72 hours after dosing

with 450, 900, or 1,800 mg/kg. The positive control (40 mg/kg,
cyclophosphamlde) mduced mgmﬁcant (p =0. 05) increases in m1cronucleated
PCEs in both sexes. :

The study- authors concluded that the DMA salt of dicamba was negative in this
- in vivo mouse micronucleus assay.
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DICAMBA AMINE SALTS Micronucleus Assay (84-2)

" [IL. DISCUSSION/CONCLUSIONS

A. Investieator’s Conclusions -

The study authors concluded that the DMA salt of dicamba did not induce a significant
. increase in the incidence of micronucleated polychromatic erythrocytes in mouse bone
marrow, and was negative in the micronucleus test using male and female ICR mice.

B.  Reviewer’s Discussion
'We_agree with the study authors that the DMA salt of dicamba was negative in this in
vivo micronucleus assay when tested to a dose level of 1,800 mg/kg. The sensitivity of
this test to detect genotoxic response was demonstrated by the significant (p =<0.05)
increase in micronucleated PCEs induced by the positive control (40 mg/kg CP). We

conclude that the DMA salt of dicamba was adequately tested and found non-genotoxic
in this in vivo micronucleus assay. '

IV. STUDY DEFICIENCIES

No deficiencies were noted in this study..
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TABLE 1

- YOXICITY STUDY WITH DMA SALT OF DICAMBA IW ICR MICE
’ BOOY WEIGHT AND MORTALITY DATA

012293

GROUP MEAN BODY WEIGHTS (gms) % CHANGE'
TREATHENT SEX  PRETREATMENT DAY 1 DAY 3 DAY 1 DAY 3 HMORTALITY®
DMA Salt of Dicamba )
1400 mg/kyg M 32.0 311 32.6 -2.8% 1.9% 0/ 5
z 1.2 t 1.6 + 1.3 :
F 23.3 22.9 24 .4 -1.7% 4&.T% 975
t 0.7 ¢t 0.6 + 1.2
2000 mgskg ] 32.7 31.0 1.4 -5.2% -4.0% 075
+ 1.6 + 2.7 t 4.4 ’
F 26.3 22.0 2.2 -9.5%  -0.4% 275
+ 0.8 + 0.9 t+ 0.7 ’
2700 mg/kg H 31.8 Na' HA NA HA 575
£ 1.3 ’ )
F 26,2 21.3 KD* ~12.0% WD 4 /5
t 1.6 + 1.6
3800 mgsky H 32.4 HA HA HA NA 575
it 1.6 . -
F 6.2 NA HA HA NA 575
: 1.4

% Change = (Post-treatment weight - Pretrestment weight) x 100

Pretreatment weight

‘Reported as msmber of animals dead 3 days after dose administration/total rumber tested.

A = No data due to mortality. '
o =

MA Study No. TE236.122

14

Hot determined due to weight of single surviving mouse was not measured. -

25’ MICROBIOLOGICAL
S2 ASSOCIATES, INC.
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TABLE 2

SUMMARY OF BONE MARROW MICRONUCLEUS STUDY UIfH DMA SALT OF DICAMBA IN I1CR MICE

MICROMUCLEATED POLYCHROMATIC ERYTHROCYTES

' : TIME  NUMBER OF  PCE/TOTAL NUMBER PER 1000 PCE‘S NUMBER PER
TREATMENT  SEX (HR) HICE ERYTHROCYTES (MEAM ¢ S.D.) ~ PCE'S SCORED'
Water
10 mi/kg M 24 5 0.64 0.8¢ 1.79 4 7 5000

48 5 0.57 1.2 ¢ 0.8 & / 5000
72 5 0.61 0.0 ¢ ©0.00 -0 /7 5000
F 24 5 0.57 0.4 t 0.55 2 / 5000
48 5 0.64 0.6 ¢ 0.89 3 7 5000
72 5 0.48 0.0 0,00 9 / 5000 .
DMA Salt of Dicamba ‘
450 mg/kg oM 24 5 0.77 1,02 1,00 5 7 5000
48 5 0.60 0.4 ¢ 0.55 2 ¢ 5000
72 5 0.59 0.4 t 0,55 2 7 5000.
F 24 5 0.53 0.6+ 1.3 3 / 5000
43 5 0.60 0.2+ 0.45 1/ 5000
72 5 0.53 0.0 0.00 0 / 5000
900 maskg ) 24 4 0.7 1.3 ¢ 0.50 S / 4000
' 48 5 0.54 0.2t 0.45 1 7 5000
72 5 0.60 0.2t 0.45 1 / 5000
ToF 2 5 0.52 0.8 ¢+ 0.8 4 / 5000
‘ 48 5 0.61 0.0 £ 0.00 0 / 5000
72 5 0.53 0.2 ¢ 0.45 1 / 5000
1800 mg/kg M 24 5 0.72 1.4t 1.1 7 7 5000
48 5 0.51 1.0 = 1.00 5 / 5000
72 5 0.63 0.2 ¢ 0.45 1 7 5000
Foolo2 5 0.46 1.h 2 1.52 7 7 5000
48 g 0.53 0.2 ¢ 0.45 1/ 5000
72 5 0.61 0.4 ¢ 0.89 2 / 5000
P, o o
40 mg/kg M 24 0.41 9.4 ¢ 6.9 47 7 5000
F 2% 5 0.54 16.8 £ 5.26 -84 / 5000
'*  p20.05 (Kastenbaum-Bowman Yables)
/ ! o L]
MA Study No. TE236.122 15 MICROBIOLOGICAL

' ASSOCIATES, INC.
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DICAMBA AMINE SALTS ‘Micronucleus Assay (84-2)

EPA Reviewer: Jess Rowland, M.S a:-“: Bster- /2'°/ ‘i 3 7
Branch Senior Scientist, Science Analysis Branch o '
_ /\ Ao cpy

a“*

£PA Secondary Reviewer: Aii}afto Broth Pn D 1

Branch Senior Scientist, Texicology Branch I &b‘\ “ M\\v\ m“ 29 5‘(6

DATA EVALUATION RECORD

STUDY TYPE: In vivo mammalian cytogenetics - micronucleus assay in mice
PP Guideline Number: §84-2
- DP_BARCODE: D207648 ' SUBMISSION CODE: None

P.C. CODE: 128931 . : QX CHEM. NO.: 295F
TEST MATERIAL (PURITY): Diglycolamine (DGA) salt of dlcamba (39.7% ai)

YNONYMS: DGA salt of dicamba

CITATION: Putman, D., and R. Young. (1994) Micronucleus cjrtogenetic assay in mice.
Microbiological Associates, Bethesda, MD. Laboratory Study Number TE237.122.
8/5/94. MRID No.43354333. Unpublished. ‘

PONSQR Sandoz Agro Inc., Des Plaines, IL.

XEQUTIVE SUMMARY In an in vive mouse bone marrow micronucleus assay (MR]D No.
43354333), groups of five ICR mice/sex received a single IP injection of 525, 1050, or 2100 mg/kg
of the DGA salt formulation of dicamba (39.7% ai). Bone marrow cells were harvested at 24, 48,
or 72 hours post treatment and scored for micronucleated polychromatic erythrocytes (MPCEs).

Mortality occurred in 3/20 male and 1/20 female mice dosed at 2100 mg/kg. Lethargy was observed
in male and female mice at all dose levels. Cytotoxicity by the DGA salt formulation was observed
by a reduction in the ratio of PCEs to total erythrocytes in males dosed at 2100 mg/kg 48 and 72
hours following dosing. The positive control induced significant increases in MPCEs in both sexes.
The DGA salt of dicamba was non-mutagenic. There was no significant increase in the
frequency of MPCEs in bone marrow after any treatment time.

This study is classified as Acceptable/Guideline and satisfies the guideline requirements for in vivo
cytogenetic mutagenicity data (§84-2).
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' DICAMBA AMINE SALTS | . Micronucléus Assay (84-2)
. L. MATERIALS AND METHODS
A. MATERIALS

1. Test Material: DGA salt of dicamba

Description: Caramel-colored viscous liguid

~ Lot/Batch #: 5998-1

Purity: 39.7% ai

Stability of compound: Not reported

CAS #: 104040-79-1

Structure: :
| Oy O'[NH,CH,CH,0CH,CH,OH] *

Cl OCH,

Cl

Solvent used: Deionized distiled water
Other comments: The test material was stored at room temperature and protected
from light. '

2. Control Materials :
. Vehicle/Final volume/Route of administration: Deionized distilled water, 10
mL/kg, IP injection - _
Positive/Final dose(s)/Route of administration: Cyclophosphamide (CP) in
deionized distilled water; 40 mg/kg "

© 3. Test compound administration
Volume of test substance administered: 10 mL/kg
Route of administration: IP injection
Dose levels used: o
Pilot Study: 1, 10, 100, 1000, 5000 mg/kg
Toxicity Study: 1400, 2000, 2700, 3800 mg/kg
Micronucleus Assay: 525, 1050, 2100 mg/kg

Rationale for dose selection: The high dose of 2100 mg/kg was
approximately 80% of the LDsy; determined from the toxicity study.
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" DICAMBA AMINE SALTS ‘ ' : Micronucleus Assay (84-2)

4. Test animals
a. Species: Mouse (Strain ICR)
Age: 6-8 weeks _
Weight: Piot Study, male 29.1-35.2 g, female 22.2-23.6 g; Toxicity
Study, male 29.7-33.6 g, female 22.4-25.3 g; Micronucleus Assay,
male 29.5-36.6 g, female 25.5-32.0 g
Source: Harlan Sprague Dawley, Inc., Frederick, MD.

b. No. animals used per dose:
Pilot Study: 5/sex at 5,000 mg/kg, and 2 males/dose at 1 10, 100 or
1000 mg/kg
Toxicity Study: 5/sex/dose
Micronucleus Assay: 15/sex/dose, plus 5/sex as replacement animals at
the high dose. An additional 5/sex received the positive control
substance.

¢. Properly maintained? Yes
B. TEST PERFORMANCE

1. Treatment and Sampling Times

a. Test compound and vehicle control:
Dosing: Once
Sampling: 24, 48, and 72 hours after dosing

b. Positive control:
Dosing: Once
Sampling: 24, 48, and 72 hours after dosing

| - 2. Tissues and Cells Examined |
- Bone marrow was the only tissue examined.

No. of polychromatic erythrocytes (PCEs) examined per ammal 1,000

No. of normochromatic erythrocytes (NCE; more mature RBCs) examined per
animal: 1,000 erythrocytes were counted and the proportion of PCEs to
total erythrocytes was calculated.

3.Mmpﬂm

At 24, 48, and 72 hours after dosing, animals from each dose group were
sacrlﬁced by CO, asphyxiation. Marrow was aspirated from the femur and mixed
with fetal bovine serum. After centrifugation and resuspension, cells were spread -
on slides, fixed in methanol, stained with May-Grunwald-Giemsa, and
permanently mounted. Slides were coded prior to scoring.
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DICAMBA AMINE SALTS - ' Micronucleus Assay (84-2)

4. Statistical methods
The incidence of MPCEs per 1,000 PCEs was determmed for each animal and
treatment group. Statistical significance (p =0.05) of the incidence of MPCEs
was dewermined using Kasienbaum- bowmm ables.

5. Evaluation Criteria
The test was considered valid if the number of MPCEs in the negatlve {vehicle)
control did not exceed 5/1,000 PCEs and if the incidence of MPCEs in the
positive control significantly increased with respect to the negatwe control (p
- =0.09).

A positive response was a dose-responsive increase in the MPCEs with one or
more dose levels statistically elevated relative to the vehicle control (p <0.05,
Kastenbaum-Bowman tables).

C. COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Conﬁdentlahty
' statements were provided.

II. REPORTED RESULTS

A. Solubility/Analytical Determinations

The test material was soluble in water. The dosing solutions were prepared on the days
-of testing and samples were analyzed by HPLC fo confirm the nominal concentrations.
The dosing solutions were 99-103% of the nominal concentrations.

~ B. Pilot study

In a pilot study, five mice/sex were administered the DGA salt of dicamba by 1P
injection at 5000 mg/kg and to two male mice each at 1, 10, 100, or 1000 mg/kg.
Within 2 hours of dosing at 5000 mg/kg, mortality occurred in 5/5 males and
5/5 females. Also within 2 hours of dosing, lethargy was observed in mice dosed at
1000 mg/kg. The mice dosed at 1000 mg/kg appeared normal within 72 hours of dosing
and other animals dosed at <100 mg/kg appeared normal throughout the observation
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DICAMBA AMINE SALTS : Micromucleus Assay (84-2)
C. Toxicity Study

Groups of five mice/sex were dosed w1th the DGA salt of d1camba by IP injection at
1400, 2000, 2700, or 3800 mg/kg. Body weight and mortality data for the oxicity study
are presented in Appendix 1 (Table 1; study report page 14) included in this DER.
Mortality occurred within 3 days in all animals dosed at 3800 mg/kg, in 2/5 males dosed
at 2700 mg/kg, and in 1/5 males dosed at 2000 mg/kg. There were no deaths in animals
dosed at 1400 mg/kg or females dosed at 2000 or 2700 mg/kg. Clinical signs, first noted
on the day of dose administration, included lethargy. LDsy; was calculated by probit
analysis to be approximately 2612 mg/kg. Based on these results, a high dose of 2100
mg/kg (approximately 80% of the LDsq3) was chosen for the micronucleus assay.

D. 'Micronuglgug Assay

Separate studies were performed for male and female mice.

1. Animal observations: Mortality was observed in 3/20 male and 1/20 female mice
dosed at 2100 mg/kg. Lethargy was observed in male and female mice at all
dose levels.

2.Micronucleus assay: The results of the bone marrow micronucleus assay are presented
in Appendix 2 (Table 2; study report page 15) included in this DER. The DGA
salt of dicamba was cytotoxic to the bone marrow; a reduction in the ratio of
PCEs to total erythrocytes was observed in male mice 48 and 72 hours following
dosing at 2100 mg/kg. The DGA salt formulation of dicamba did not cause a
statistically significant increase in MPCEs compared to vehicle controls in bone
marrow cells collected from male or female mice 24, 48, or 72 hours after dosing
at 525, 1050, or 2100 mg/kg. The positive control (40 mg/kg cyclophosphamide)
induced s‘igniﬁcant (p =0.05) increases in MPCEs in both sexes.

The study authors concluded that the DGA salt formulation of dicamba was
negative in this in vivo mouse micronucleus assay.

. DISCUSSION/CONCLUSIONS

nvesugal:gr s. Conclusions

The study authors concluded that the DGA salt formulation of dicamba did not induce

- a significant increase in the incidence of micronucleated polychromatic erythrocytes.in
mouse bone marrow, and was negative in the micronucleus test using male and female
ICR mice.
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DICAMBA AMINE SALTS ‘ Micronucleus Assay (84-2)
B. Reviewer’s Discussion

The reviewer agrees with the study authors that the DGA salt formulation of dicamba
was not clastogenic or aneugenic in this in vivo assay when tested to a dose level of 2100
mg/kg. The sensitivity of this test to detect genotoxic response was demonstrated by the
presence of pharmacotoxic effects and the significant (p <0.05) increase in MPCEs
induced by the positive control (40 mg/kg CP). We conclude that the DGA salt of
dicamba was adequately tested and found non-genotoxic in this in vivo micronucleus
assay. ‘

IV. STUDY DEFiCIENCIES |

None
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TABLE 1

TOXICITY STUDY WITH DGA SALT OF DICAMBA IN ICR MICE
", BODY WEIGHT AND MORTALITY DATA

GROUP MEAN BODY WEIGHTS (gms) % CHANGE'
TREATMENT SEX PRETREATHMENT DAY 1 DAY 3 DAY 1 DAY 3 ‘HORTALITYi
DGA Salt of Dicamba _
1400 mg/kg M 32.4 31.8 33.0 ~1.9% - 1.9% 0 /5
+ 1.5 + 1.8 + 1.8
¥ 23.5 23.0 23.1 ~2.1% -1.7% 0/5
+ 1.0 + 1.2 + 0.8 i
. 2000 maskg M 30.6 30.6 3.4 0.0% 2.6% 175
: 2.2 + 1.% + 0.9
F 23.6 23.0 26.3 -2.5% 3.0% 075
+ 0.6 + 1.0 + 0.9
2700 maskg M 31.5 29.4 30.5  -6.7%  -3.2% 275
+ 1.1 t 3.0 £ 4.1
F 6.2 22.1 24.8 -8.7% 2.5% 075
t 1.6 : 1.4 + 1.3
3800 mg/kg M 31.7 ua® NA NA NA 575
t 1.6
F 20.6 HA KA NA NA 575
+ 0.9

'% change = (Post-treatment weight - Pretreatment weight) x 100
: Pretreatment weight :

*Reported as. number of animals dead 3 days after dose administration/total number tested.

%A = Mo data due to mortality.

MA Study No. _TE237.122. 14 - S 'AMSCSF({)%?AQIECS),G llﬁé-L
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TABLE 2

SUMMARY OF BONE MARROMW MICRONUCLEUS STUDY WITH DGA SALT OF DICAMBA 1M ICR MICE

MICROMUCLEATED POLYCHROMATIC ERYTHROCYTES

TIME  NUMBER OF  PCE/TOTAL NUMBER PER 1000 PCE'S NUMEER PER
TREATHMENT SEX (HR) “MICE ERYTHROCYTES (MEAN # 5.D.) PCE'S SCORED'
Water
10 ml/kg o 2% 5 0.64 0.8+ 1.79 4 7 5000
o 43 5 9.57 1.2 ¢ 0.8 & 7 5000
72 5 0.61 0.0+ 0.00 0 / 5000
F 24 5 0.57 8.6 ¢ 0.55 2 7 5000
: 48 5 0.64 0.6 + 0.89 3 / 5000
72 5 0.48 0.0 & 0.00 0 / 5000
DGA Salt of Dicamba . :
525 mg/kg M 2% 5 0.73 1.2 +, 0.84 & 7 5000
: : 48 5 0.56 0.8 : 0.84 4 7 5000
72 5 0.61 0.2.¢ 0.45 1 /7 5000
F S 5 .53 0.8 + 1.30. 4 / 5000
48 5 o.62 0.2 &+ 0.45 17 5000
72 5 0.58 0.2 ¢ 0.45 1/ 5000
1050 mg/kg M 24 5 © 0.68 1.2¢ 1.10 & / 5000
48 5 0.62 1.0 ¢ 1.41 5 / 5000
72 5 0.60 0.6 ¢+ 0.55 3 /7 5000
F 24 5 0.54 1.0 ¢ 1.41 5 / 5000
48 5 0.63 0.2 ¢t 0.45 17 5000
72 5 0.50 0.0 ¢+ 0.00 0 / 5000
2100 mg/kg M 24 5 0.56 0.4 ¢ 0.55 2 7 5000
48 5 0.32 1.6 1.3% 8 7 5000
72 5 0.48 0.2 ¢ 0.45 1 7 5000
F 24 5 0.52 0.2 ¢ 0.45 1 / 5000
48 5 0.60 1.2 ¢+ 1.10 6 ¢ 5000
72 5 0.60 0.2 ¢t 0.45 1 7 5000
cp, .
40 mg/kg M 24 5 0.41 9.6 ¢ 6.9 47 7 5000*
F 24 5 0.54 16.8 ¢+ 5.26 84 / 5000*
'* p0.05 (Kastenbaum-Sowman Tables)
25 MICROBIOLOGICAL

MA Study No. TE237.122 s . 'ASSOCIATES, INC.
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